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(54) LUBRICATING OIL COMPOSITION FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil composition for internal combustion 
engine, having excellent anti-abrasiveness, base value retention, high-temperature cleanness 
and low frictional property. 

SOLUTION: This lubricating oil composition is obtained by incorporating a lubricating base qN 
with (A) 0.01-0.2 mass%. on an elemental phosphorus basis, of a phosphoric triester of the 
general formula (1): 0=P(OR1)3 (wherein, R1 is a 1-30C hydrocarbon group), (B) 0.01-0.3 
mass%, on an elemental nitrogen basis, of succinimide and/or a derivative thereof, (C) 0.05-1 
mass%, on a metallic element basis, of an alkali or alkaline earth metal-based cleaning agent and 
(D) 0.01-3 mass% of a phenolic and/or an amine-based antioxidant. 
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±mmn, wmzmmm-?. mmnrnwrnm-e. o. 

3«»%T*&D, 0. 2Kfi%T*fe^di:^Sftb<, 



(6) WBS2 0 0 3- 1 8 3 6 8 6 

10 

0. 15Jll%f*«Ci:tf»ICjflU\ (B) 

jUswenf, sfc^-£D#w»^o. 3«a%*sx.5 

[0 0 3 7] (C) fi£#fi, 7/l/£U£ 

JiXtt7;l/*U±3B&R*iBJIWJT?**. (C) fig 
#{c{±, 7;l/£ 0 &JlX.(i7;I/# 'J ±S$SX/l/**- 
K 7;l/*y*JRX«7;l'*y±!B*JB7x*-h, ft 
10 tf7;l>;*7 y #JSX»7;l/* 'J ±!S£JI-»J- U b- htStf 

i mxit 2 m&±<D7)Vii y ^Jixti7;i/^ y ±s&s 

[00 3 8] 7)]/i3 V ±m&mx>\'*-%>- b t LTli, 
^13 0 0-1 5 0 0. »*b<ti4 0 0-7 00© 
7;b*;l/3f §«Hb£W*X/I/* Wb 5 c £ fc J: o xm 

ft 5 7j]s*)i*y-e vm&f 5 > h a* u o , k 

dfT-5r^y-tf>{c7;l/4 1 ;Ktr5c: «fc 
30 £ttS, itatt J «JStt07;b*;i«*Wrs7;i/*;i/ 

^ uy^(T)7;i/^;i/77^ isy*xA/*yitLfci><Dm 

[0 0 3 9] 7rt/#y±g&Jl7x*-hi:LT«> 0!l 
^.(^ 7;i/^;l/7x7-;k 7;^;l/7x/-;W7 

40 iW5ti5. ^ftWfctt, TfS-flS^: (5) , (6) 

fitf (7) T^n^ *»f*cttf-p**. 

[00 4 0] 
[ft 4] 




[00 4 1] 
50 [ft 5] 



(7) 



11 

-M— O 



23 
R 





(6) 



[0 0 4 2] 
[ft 6] 




» (7) 



[004 3] ±EHRS (5) , (6) , fttf (7) K. 
*SVT, R" . R* , R a , R 2 ' , R S Rtf tt^n 

30, #$L<ti6~l8 ©Eaxtt»S©r;I/*;l« 

m\ M 2 sa*M 3 (i, ^ti^n7;i/#y±g& 
(± i *fc{i2%^-r„ 

[0 0 4 4] ±f2R 2 ' , R 22 > R°, R 2 \ R* fttfR 
26 -e*£n37;l^;«£LT{i, ^4V? 

ji&s y-^s, rs^s, *yyf~>fr 

IS, K-rvvUS, h U x^WS, fh7fi';H, ^> 

xv^l/S, /T-rS'rt'S, 'Ny^n^l/ 

KnJ/;l/g, hyrns^l/g, fh^n^H, ^y 
$tai/>]/^ 'vJrl^S'rt/g, 'NT'^n^I/g, 

/rn^/l/g, fttfh iJ7nyf;Hf^ 

fc i «7rt/*;i/S, 2 fc7 jMr;Wfc5U4 3 «7/i/*;i'£ 

[004 5] 7;!/* U iJS&JRU- U > V- Y £ LT(±, 
flRfcfs 7U*;l/"9-Uf-;mo7;l/*«J±Si&Bia, # 

WfcttTK-iRS (8) x-mztizitemzmifzct 

[004 6] 

[ft 7] 



27 




OH 



CO2 J* 



M 



(8) 



20 



[0 0 4 7] -83 (8) tefc^T, R 27 tijKfftifc4~ 
30, L < f J 6 ~ 1 8 ©it^Xtt^^7;i/+;i/S 

*-»i/g, ^y^i/g, **x;t/g, y-)im. 

g, *>y?i/ML. K-r ~>;l/g, h'Jf^S, fh7 50 
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'xy-fzni^l/g, KnS/rt/g, h'j3~>;l/g, f 

/Pg, **Z^*s)]/2L /T3$/;l/g, hU7nyf;l/ 

1 «7;l/*/Hk 2«7;i/*;i/SXti3»7>l/ 
*/l/gT*&<fcv\, 

[0 0 4 8] T>WHV±m&m7Jl'**—h* 7;b*U 
10 ±S4JB7x*- hR0 : 7;l/* U ±«^MtJ- 'J S/ U- h 

icit. ±m(07Ji^)]y^mmx^ym. 7;i/*^7x 

x7-;KDvy--y fcKJfflfc. 7;l/*;Ht'J x;F&^£ 
itg, v^~>«7AS.t>VXti*^>"7A07;l/7>U± 
S^il©iWb«B J f»7klWb«*07;l/* 'J ±gi&Jli&gi: 

7;!/* 'J £ LT frb 7)1* >J ±S&«S fcHiftS 
■&Siifc«k:«fc»)»6nstf1t GEH) 7;l/*U±S& 
JS7.;l/**-F, (IBS) 7WJ±M&M7x.* 
- F ft tf *tt GEffl) 7;l/* >J ±S&«-9- 'J ~> U- F : 
3bZWP&7j\/iJ 'J ±iiix;v*^- F , *tt7;l/ 
* U ±S&Jg 7x*-h ft tf * 1£7;F A U rklSI&JS-tf U 
~> U- h i:ji*]cD7;l/* U ±S^Jl« J f>7;l/* U 

147^* u ±mftjnx/i/#*- h , ^att7;u* u ±s 
4K7i*- hfttf«att7;i/* y±s^s-y-y ^>i^- 

h ; M(c(i45tt7;l/*y±^«7.;l/*^-h, *147 
y ±S^l7i*- hftt>*^'!47;l/* »J ±SifeHlt 
y > h (0#ffiTT% 7;P* 'J ±S^S©7K^{b^i t 

ji^Stt (ffi^S'ft) 7M'J±I^SX;l/t4-h, 
(ffl^Stt) 7;WJ±I#I7x*-FM* 

(ffiigait) 7;i/* y ±s^«-9- y ^> u- f t 

[0 0 4 9] ^m^cis^Xit. ±fB©*147;l/*y± 
««t7;I/*U±«felltt, ji^Stt GB£ 

sit) 7;b*y±s^Sffiftd : c:ne.«g^ii^ffi^ 

W5 00mgK0H/gWT, ^?SL<(±60~4 
0 0mgK0H/gt*$5o ££X"£&mmi&, 
J I S K2 50 1 (1 99 2) O rstoi^fttfilli'i 
rA-*ftffiM^7?ffiJ ©7. lct£MLXMfeZtizmm 

mmmc zz-zmmmzimfZo 7>vt> y ±m±m^ 
mmm, wn, mnmmmmmx^mnrc^mx 

0~20K»%, »SL<(i2. 0~ 

[0 0 5 0] *S6WlCffllr^ (C) $tfi<Di&M\kt LT 
t±, 1ttcSiJ|5Sa%v^ ii^, 1-2 0, »tL<(il 

~i 5©fe<D*fflv^„ xmnicis^xit, (o 



30 



40 



(8) 
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2. 6ttTe*D, «6E»iSb<li2WT, 
L<{±1. 5WTfc"T*C4:tfasu\ c©* 

<ttl. 2iXTT*feS7;l'*U#JiX 
tt7;l/* U ±S&JS-fr U > U- h t LT^ffi 10 
T?{£fflL£ &JRJttf 1 . 5 VCF, m L< It 1 . 2 
fitT©t>©£* AJBJttfl. 5£iS*S&<D, 
6*mz.5t><D£Z&mL. 7;l/*U&*Xti7;l/*U 
±S^S-9" U U~ h S^ftfcfcttS&RJttf 1 • 3 &L 
±, »SL<(±2. 3WT\ «kO»*L<fi2WT, # 

U &JRX«7/1/* y ±8&jb-9- y S" b- h ©#JSJt 
*1. 3-2. 3£DlSH{cpS!-r^ci:{cj:y, (C) 

[005 1] gfc, (C) fig$Ki, &SJ±tf 1 . 5 « 
T, #$L<tti. 2WTTa&«7;l/*y^RXtt7;l' 
*y±IB&JB-9-y">U-hS«jfSli:x 7;l/#y£f!X 

i*7;i/* y ±iiix;i/**- k itsy i: ttwm-rz 

*\ a^l~2 0T'^D, WSLOil-l 5, #{C» 
£L<&5~1 2T*feS 0 (C) Jt»*CO«fc-5!a:«ldt 

i:T^iii:T% mmmmnft, x&it»& sstaffi 

[0 0 5 2] £43, CCT?l^9&JSJti:H\ £S7tit<D 
ffl»x&«7C«^* (mo 1) /-eolt/v* (EJl^, 

7;^;i/-y-yf-;i/®s«:^©a) (mo i) xm 

Ztu BPS, &RJttt7/l>*y&JBXtt7;l/*y±!B& 
■*«HWW«t»07n/*;V9- y f-rt/ftS, 7;l/*;l/X;l/# 

>»s*fr*fc*M-s7/i/;& y asxttr/w; y ±M£ 

[0 0 5 3] *«WC43tt«.7^*y*HXtt7;l'*y 
±S^JB^?t^J (C) OdWfiOTKBtttt* 
«g*PT\ 7;l/*y^«X(47;l/*y±Si^«7c*^ 40 
«T\ 0. 0 5KS%T?*D. #£L<ttO. 1 MM 
%, 25M?£L<tiO. 1 5gl%, ftfcj?$L<tt 

o. 2nm%x$>z> 0 -* j f©±Kft{*» fflfiR^M 

3iT\ 7;l/# y &RXtt7;l/* y ±^Stc^»» 
T\ lKM%T*^y, »$U<«0. 5«»%, se>fc 
»$t<{40. 4Jta%T*£3o co 
0. 0 5M%*»O»^, *ffflB©J:5ftMnfe<aiS 
«K»ttRtfi«Saj|»tt*fHfetr^ (C) 
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[0054] *mi<DftM®Mmmmtiimj8.mci3ifz 

(D) 7x7-;l/S»{U»lh»JRtf/Xtt75 
>S&WkJ»Jt»J-??fcS. 7 x / -/l/SlMblRihS'J LT 
4, 4' -^l^tTX (2, 6—7- t 
ert-W7i/-;W, 4, 4'-lfX(2. 6 
-^-tert-^7i/-;W, 4, 4' -t£7 

(2-*f7l/-6 - t e r t -7f-;l/7x7-;W ^ 
2, 2' -^fl/^ex (4-xf;V-6-tert- 
ff-frJx.S-M , 2, 2* -^fi/yex (4-7 
^V-6-tert-7f;l/7xy-;W, 4, 4' - 
7^yr f yif7 (3-*?7l/-6-t e r t -7f7l/7 

x/-m , 4, 4' —ry7aey-r>ex (2, 6 

-7-tert-7f^7i/-;W, 2, 2' -7* 

U7£7 (4-^f;i/-6-/-;V7i7-;W , 2. 

2* -WJWfVtt (4, 6— 77*7l>7x7- 
, 2, 2' -7*U/7tf7 (4-/^-6-^7 
□'N*->;l/7x/-;W , 2, 6->'-tert-7f- 
;l/-4-^^7x/— ;!/, 2, 6-7-tert-7 
f-;l/-4-xf-;l/7x7-;k 2, 4-v ? p<^;I/-6- 
t e r t -7f-;l/7x7-;K 2, 6-^-tert- 
a->7f;l'75/-p-i'k/-;K 2, 6—7- t 
ert-7^-4 (N, N ' —7^^;1/757^^;1/ 
7x/-/l/) » 4, 4' -^ex (2-^^;l/-6- 
t e r t-7^7x/-;W ,4,4' -^tX 

(3-^^;b-6-t e r t -7*71/7x7— ;W » 
2, 2' -^ex(4-^f;l--6-tert-7f 
;l/7x/-;l/) , ex (3-/f;I/-4-tKn*j/- 
5-tert -77-;l/^>> f ;l/) 7;l/7-r h\ tTx 

(3, 5 ->*- t e r t -7f ;l/-4 - t Ko*^V 
-7;l/) x;l/7-rh\ 2. 2' -ft-^xfl/>if7 

[3- (3, 5-7-tert-7f-il/-4-tHo+ 
•>7i-;W 7ntf^-h] , h'Jr^;l/-3- 

(3, 5-7-tert-7f;l/-4-tFD^>7x 

7 [3- (3, 5-7-ter t-7f;!/-4-tFn 
^7x^;W 7ut!**-h] » *^^f^-3- 
(3. e r t-7f;l/-4-HKn*i/7x 

fu^^-Y. *Z9-As-Z- (3, 5—7- 
t e r t-7*;l/-4-t: Kn+->7x-;l/) 7nkT^- 
*7*;I/-3- (3-7f-;l/-5- tert- 
7f;l/-4-th*n+->7x-;l/) /nW^-Htf 

[0 0 5 5] 75V*IWbl»lh»Ji:LT{i, «*tfi 7 

x-;i/-o-t7f;i/75 X 7/W;i/7x-;i/-o- 
7-7*;l/75 ^7;l/*;l/^7xx;l/75 y^fif ^ 

<ti>. cc^^7;P*;Hltt-IRK:K3l5«i~ 
1 6(D7;l/*;l/S«r^-r 0 ±8S7x7-;l/*iWtl»jtlHJ 
fc75>««fkl»±aiJtt*aTffifflLTfe^^ *M 
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[0 0 5 6] *%.W<D®ffi®Ml$.V3lZiS^T (D) 

Q&ibzitibtcmjmgmsmvo. omm%x& 

*), »f L<ti0. lft»%, Mlc#SL<ttO. 5K 

(d) ia»o«*«o±BMt«, ffl«£*s*-<?3. 

Ofti%T'&tU #£L<142. 5M»%T*feD, 3. 
0S«%%iffi;t3ii£f2:, K£»tcJll=rofc-HT&i£{t 10 

[0 0 5 7] *^(Drt^Mfflia?i?ftffi^tci± 

xf-^flo&ii*. tib-ss^ (i o) taisn*^*u 

ygp:Xx7l/:gL<fiyy®x7x7k Xtt*£>&WB 
Xtt75 7iB©flk ffiy>»x^7 L ^b<tif-*SU 
y$xXx7k Xte ; £©&JI^3?Ji75y&, 
i^yxXx7t/^777l/4vk7x:*yy&ffiiG, 5>7/l/ 20 
*7k7x*:fr7WS5yitffifB, -777i/*7i/-7x* U yl? 
^'J yfx -777l/*;l/^x*:*77l/7S5 yiffrU 7x 

[0 0 5 8] 
[ft 8] 




[0 0 5 9] 30 
[ft 9] 

[0 0 6 0] ±fBR 3 ° > R 3 ' > R 32 , R®, R" MR 

35 ttf-n^nffiiSjKTKsRJS? x«R«a i ~3 o©«{b 

7K*S*^ U j^*a l~30 ©Kft7K*8i: LT It, 

mm (a) ^©-«as co cmR' 

[0 0 6 1]±KX\ x\ x\ x\ x'RifxUt^ 

t t i ojwmw? t« o > 2 -o&±mmm 

#fc#£ U\, < £ $>—o<DMmm?*^tsc £lc 

[0 0 6 2] Yvmzri%&mm?£LTit. Hfttotc 
fi, &§S, ft. 8, &\ x«/x7k ® x -?yj}ymtfm 50 
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y) , -{i^&Ji^yxt^y^x^A^y^ 

U kti 1~2 OcOHiSrC'feD, U©^*>©»*^ 
■To klil~l OOSft-efeScfc^JffStVo «fet)» 
£L<& l~8<7)etSrC'&So UT?a£tt3-Hffi©&JH 

y&, z<D-{*y&%:<D<tGVB. mz.ii, T$.y&Z]& 
&xzz%m&\t&m*mf%c£wx%z> 0 

[0 0 6 3] ^m.m\tt:%£ iTTti, flRff, 7^- 

7. ^7757, jTsy, #'J7$>WBn5o 

•fcOSttWfctt, xf;l/7$X 7a e 

71/7 5 X 7x7l/7 5 7, ^yx7l/75y, ^4^7/1/7 
= X *\7*jVr 5 X **x7l<7 5y, 7X7U75 
X x77l/75 7, ")yfWi>, Kx2/;l/75 
y, HJxvvt^y, fh^f^i'T^x ^y*x 

S/*75>, ^*+J-xy7l/75y, ^7^7^71/75 

y, *7*x77i/7 5y, ->7^75x -7xx7i/7 
5>> v 7 7ntf7i/7^y, -77x7i/7 ^ ^y^7i/ 

75V» 7-^771/75 y, 7*^7x71/7 5 y, 

x/U75y, -y/x;i/75y, i7fW5>, -777 

fW^X 7Fx77l/757, -7M> fi'^75 

y, v^f h 7x771/7 5 y, ^y*x7;i/75y, -7 
'n+d-tW^x -7^7^x771/7 5 y, -7*** 

x7 71/7 5 y, Z-x7l/Xx7l/75y, ;*x/l/7nfc!;l/7 
5y, ;*x7l/7x7l/7 5y, xx7l/7ntT;l/75y, x 
x7l/7x7l/7 5 7, 7n lf;l/ 7x71/7 5 ymvmk®. 1 
~3 0cO77l/^7l/» (cn^©77l/^7l/Stittm«T't 

^R^T-feJ;^) %WT5 7;i/*;i/7 5 y : 

[0 0 6 4] xxx;l/75y, 7n^x;l/7^y, 7x 

x;i/7^y, *^xx;i/75y, ^-L/-r7i/7^y#coK 

^tSC2~3 0©77l/XX7l/g (cn6077l/-TX7l/S(± 
Ilii«T*t^S«T*feJ:t^) ^#-T577l/-7X7l/7 = 

y ; ^^y-7i/7^y, x^y-;i/7^y, 7n/V- 
71/7 5 y. 7^ 7-71/7 ^ y, ^y ^7-71/7 ^ y, *s 

+■9-7-71/757, ^7^7-71/757, ^"7^7-71/ 
757 777-7l/75y, ^^7-71/X^f 7-71/7 5 
7, p<^7-7l/7a7^7-7l/75y, ^^y-7l/7^7 
-7l/75y, x^7-7l/7n7V-7l/757, x^y- 
71/7^7-71/757, 7a/V-7l/7^ 7-71/7 5 7^1 
©^ISl~3 0(D77l/^7-7l/S (cn?.©77l/*7 
-71/Stiit^ttT't^^T'fej;^) **-T577l/*y 
-71/75 7 ; 

[0 0 6 5] ^xbyy'75y, xxuy-775y, 7 
atruy>'75y, 7x^yy*75y^fDKf?ttH~3 
0<7)77i/*uyS^-r^77i/+ixy-775y ; ~7xx 
UyhU75y, h'jxfl/yfh757 fh7if 

U7^y^5y, ^y^xxuyN*^5yi?<D3j?y7 
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^ y ; 7 yf->;l/^*xf;l/7 5 X ^yf^i/^'i?/ 

f7U^fh7Xfl/My^ = ym<D±ztt/ 7 S. 
y, -77 5 X $V75.yicmm®L8~2 0(D7)]'*>l 

7-fr*u-{)M5.?\rvym<Dmmmit£Va ; 
{t£Vn<D7)i<*isy**i/vmQVB ; atfcneos^- 

[o o 6 6] ftfc, *^©rtj^ffigafflis?t^fflfiKi%t io 

■T% 0. iK»%JXTi;-r^iii:*WSU<, o. 0 

nmmmijikmtt o . 1 «»% t -r § c t t*h& 

£fc, ±12 (A) ^i.^©««K±§i| 

<d?is, mm^L&^vy^mmitmz^z 20 

77Cf?img*T\ 0. 0 1-0. 2ii%T'*§ 0 ^ 

fcfrS, fflfigftfcfettS U y7G*SMMtf (A) ffifrt 
0M*TO. 2«a%*iffi*.ftt/>Ci:tf#$L<» 0. 1 

[0 0 6 7] *^©rt^ilMffliamrili«±, «f€ 

ftSBtafflfcUTtt, 0!l*tt\ fiifiltjRlRliJiJ, (B) fig 

Co 0 6 8] &&*g&rp]±SiJ£ UTtts & 
* * U /Htx^xJl/fr SafcHiS 1 «Xtt 2 flUJU: 

5#^ScSJstegm^[Sj±^K Xtt£6fc3iR<t£»*3' 

®sm&m&fo±m. nmm^&mm^^y-a 40 
-tuyjynm&fc (a ^i^y^y^bra^nif 
1 - ^rx 1 - lyT-ymmmT-zz) 

to, x^L/y-^xy/K^fk^M^ xruy-M* 

liW^ns. cn6o«!ijsiffl»i6i±»j<oimitt, 

0 0-1, 000. 000, #£L<1£ 1 0. 000- 50 



1112 0 0 3-1 8 36 8 6 
18 

350, oooot©^ tfu-rvy^byxa^o* 

f!Ml<Dl§£-{±8 0 0~5. 0 0 0, &?£L<&1, 0 
0 0-4, 0 0 0<D&<Dt>\ 3L=f-\sy-a-*\s74y 

«S-&»xtt J t©zkiR<l:*©»&« 800-500. o 

0 0, jt?3:L<{i3, 000 — 200, 0 0 0OW 

y- a -* 1/7 1- y«a^x«*o**fb»*ffl v^fc 

«c ttf-ets. ±Bte««»isj±aij©*^6ffitK:a 
\mtc i a*fe«v»a 2aaw±©{t-&«j*ea©*'e 

WKWMMBsSmkSMft-ZO. 1-2 0. 0«»%T< 

[0069] ( b ) &%\m<msi&fim t lt«, ^ 

0-4 0 0<D7/l/*;l/SXf±7/l^x;l/g£#? 

[0 0 7 0] *»»SEaiJfcbT«v KiStI&6~3 0cD7 
;l/^SX{±7;^x;i/S*WT5)lgft5^75y, mm 

[00 7 1] jRftffiikSiJfcLTtt* 0>R«\ ^y x /h'J 

[0 0 7 2] Ka^iJtLTtt, BfSX/l/**- 
K 7;l/4 L ;l/^>''lf>x;l/*^.— K s'/— ;W"7^l/ 
>x;l/^-h, 7;^-;l/3A^ixxr;K Rtf^ 
ffl7;i/3-;i/xX'f;i/^Ptf^nSo 

[0 0 7 3] Ja?Lfk§i|i:LT(i, fi»Rtf, #U**S/x 
fl/y7;^;Vx-f;K * U **i/x^ u> 7>l*)l 
7ix;ix-f;K Rt>*^ U **-yxf Uy7;l>4vW- 

[0 0 7 4] &»R£ttffcaji: LT(i, 00* tf, 
y«JX lfU5-7>SI#(*:, 7fr*A&T&T)/-fU. 
*)Wj-7b^yV3-7V-)\<. iy % SVV 7v"-;l/X(i 

*©fiaiffc 1, 3, 4-5 L 7^7y-;l'#UX;l/7'C 
H, 1. 3. 4-f-7S?7*/U;V-2, 5-lfX^7;l/ 
2- (7/b*;PS^f-*) ^> 

[0 0 7 5] «ja»JfcLTtt» 7 
;l/^-a$/'J 3— X Rtf7^;tn7;b*;bx-x^# 

[0076] <m6oaaio#j**56w©ii»ti&fflifii*fc 

¥T% (B) |«»fiW©illKiMft»l, (C) JS^UW© 

^js^jf^j, (d> f$ftyw<Dm{tm±$L mmm 
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